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(54) DIGITAL INFORMATION DISPLAY SYSTEM FOR FM MULTIPLEX RECEIVER 

(5 7) Abstract: 

PURPOSE: To display data of digital information with high 
efficiency multiplexed on an FM multiplex broadcast in the FM 
multiplex receiver. 

CONSTITUTION: When data to be displayed on a succeeding 
pattern are in existence in the step SI, only display character data 
are counted in the steps S2-S4. The count is divided by the 
number of characters {reference value) read in a minimum unit 
time in the step S5 and the result is used for a calculated value. 
Furthermore, the presence of a residue is checked in the step S 6 
and when any residue is in existence, 1 is added to the calculated 
value in the step S7. A timer minimum unit is multiplied with the 
obtained calculated value in the step S3 and the result is used for 
a timer value {that is, display time). The screen is cleared in the 
step S9, the timer is started and display data for the succeeding 
screen are displayed on the screen in the step S10, and a current 
time of the timer and a setting value of the timer are compared in 
the step S11 and the display of the screen continues til! the time 
of the timer exceeds the timer setting value. 



* NOTICES * 



JP0 and ISP IT are not responsible for any 
damages caused by the use of this translation. 

Uhis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3,ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)j 

[Claim 1JAn FM signal demodulation means which receives an FM multiplex broadcast electric wave and 
acquires an FM demodulation signal. 

A data decryption means to obtain digital data from a multiple signal included in said FM demodulation 
signal. 

A data displaying means which displays said digital data. 

A measurement means measured when displaying quantity of digital data which is a digital information 
display type of an FM multiplex receiver provided with the above, and Is displayed on a data displaying 
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means on this data displaying means, A display time calculating means which determines display time of 
digital data displayed on this data displaying means from the amount of standard digital data displayed on a 
data displaying means in a measuring result by said measurement means, and a base period, It **** and 
only display time determined by said display time calculating means displays each time digital data 
displayed on a data displaying means. 



[Translation done.] 
* NOTICES * 

JP0 and INP1T are not responsible for any 
damages caused t>y the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. fn the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(0001] 

[Industrial AppiicationjThis invention relates to the digital information display type of an FM multiplex 

receiver. 

[0002] 

[Description of the Prior Art]ln an FM multiplex broadcast, simultaneous broadcasting of the independent 
PCM sound and alphabetic data can be carried out to a stereo signal using the frequency margin portion in 
the conventional FM~ stereophonic -broadcast signal Drawing 5 shows the spectrum of an FM multiplex 
broadcast, and the multiple signal 53 is located in the high region of the stereo audio signals 51 and 52, 
The digital modulation of the data multiplexs, such as a PCM sound and alphabetic data, is carried out by 
the digital modulator 61 of an FM multiple signal generator which has basic constitution as shown in 
drawing 6, and with the adding machine 62, they are compounded with a stereo signal and sent out as a 
broadcast wave. In a receiver end, an FM wave and an information signal wave are separated and the 
information content is separately outputted with FM broadcasting. As an example of digital modulation 
systems, there are a subcarrier frequency of 76 kHz, bit rate 16kps, and a L-MSK (Level cintroiled MSK) 
method of 4 to 10% of a modulation level. 

[0003]Here, a L-MSK method is a method developed by NHK (Japan Broadcasting Corporation), and adds 
improvement to the conventional MSK (Minimum Shift Keying) method. When multipath disturbance occurs 
in an FM multiplex broadcast, the harmonics of a stereo signal occur in a multiple-signal zone. The more 
the level of these harmonics of the level of a stereo signal is expensive, it is large and, the more is greatly 
influenced by the stereo sub signal which has a subcarrier in 39 kHz especially. 
[0004lln a L-MSK method, the harmonic generation of the stereo signal by multipath disturbance is 
controlled by using that a MSK method does not have information in an amplitude direction, and changing 
the level of a multiple signal in proportion to fine level of a stereo sub signal. That is, by a L-MSK method, 
when the modulation level of a stereo sub signal is large, the modulation level of a multiple signal is 
enlarged, and when the modulation level of a stereo sub signal is small, the modulation level of a multiple 
signal is also made small. 

[Q005]A MSK method is a value (for example) of input data. By frequency shift keying (FSK;Frequency 
Shift Keying) which switches frequency by "0" and "1", a frequency band so that it may become a 
continuation phase. It is a kind of continuation phase frequency shift keying (CPFSK&on&tuous Phase 
Frequncy Shift Keying) carried out, It is a method put close to the distance minimum in the range which 
can distinguish f2 from FSK waveform f1 shown in drawing ? by a CPFSK method as shown in drawing 8. 
[0006|in recent years, the FM-mu!tiplex-data broadcast as a new broadcasting format which carried out 
multiplex [ of the various information data ] with the digital signal in the FM multiplex broadcast mentioned 
above is proposed. The digital signal by which multiplex Is carried out to such FM- multiplex-data 
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broadcast is suitable for driving the displaying means recognized with vision, such as a character display. 
[00O73The application to the local traffic information displaying in the navigation system through which 
such multiplex broadcasting is spreading in recent years, There is an application to the local traffic- 
information -displaying system displayed on the display for indication in which the traffic information etc, 
which are sent by multiplex broadcasting etc. were provided in the vehicle interior of a room. For example, 
traffic information etc. can be displayed on the character display linked to the FM multiplex receiver 
carried in vehicles, etc., or the traffic information etc. can be indicated by multiplex on the display for 
indication of a navigation system. 

[00083 However, since real time information is sent out in an FM multiplex broadcast, In order to see 
information to know, the user had to operate the key, data display had to be updated and displayed, and 
there was inconvenience of being complicated {it is not desirable on safe to repeat complicated operations 
other than operation operation during operation of vehicles). 
[O0O93 

[Problem(s) to be Solved by the InventionjOn the other hand, although the method of considering it as the 
method of lessening key operation, and switching display information automatically for every fixed time is 
proposed, Since a screen will be automatically switched if fixed time passes regardless of the amount of 
information displayed at once by this method, It will finish reading for a short time depending on the 
amount of information displayed, and waiting for time will be carried out to presenting of the following 
information, and especially in the digital information by which multiplex is carried out to an FM multiplex 
broadcast, since the amount of information sent out as one screen was not fixed for every screen, there 
was a problem that vision efficiency was not good. 

[0010JThis invention is made in view of the above-mentioned problem, and it aims at realizing efficient 
data display of digital information by which multiplex is carried out to an FM multiplex broadcast in an FM 
multiplex receiver by changing display time according to the data volume displayed on the next. 
[00113 

[Means for Solving the Problem3in order to attain the above-mentioned purpose a digital information 
display type of an FM multiplex receiver of this invention, An FM signal demodulation means which 
receives an FM multiplex broadcast electric wave and acquires an FM demodulation signal, In an FM 
multiplex receiver which has a data decryption means to obtain digital data from a multiple signal included 
in an FM demodulation signal, and a data displaying means which displays digital data, A measurement 
means measured when displaying quantity of digital data displayed on a data displaying means on this data 
displaying means, A display time calculating means which determines display time of digital data displayed 
on this data displaying means from the amount of standard digital data displayed on a data displaying 
means in a measuring result by a measurement means, and a base period, It * * * * and only display time 
determined by a display time calculating means displays each time digital data displayed on a data 
displaying means. 
[00123 

[Function] In order to attain the above-mentioned purpose the digital information display type of the FM 
multiplex receiver of this invention, It measures, when displaying the quantity of the digital data for one 
screen displayed on a data displaying means on this data displaying means, The display time of the digital 
data which displays the measuring result and the amount of standard digital data on this data displaying 
means is determined, Since only the display time determined by the display time calculating means for 
every digital data group which displays the digital data displayed on a data displaying means on one screen 
is displayed, Next, display time can be changed according to the data volume displayed, and the digital 
information by which multiplex is carried out to an FM multiplex broadcast can be displayed efficiently. 
[00133 

[Example} Or^snj 1 is a block diagram showing the example of composition of FM multiplex receiver 1 
which applies the digital information display type based on this Invention, and FM multiplex receiver 1 
makes the object for vehicles loading an example, drawing 1 •••• 11 — a receiving antenna (ANT) and 12 -- 
an FM tuner and 13 - - as for a memory and 17, a loudspeaker and 15 are [ a display for indication and 19 ] 
key input sections a control section and 18 a multiplex demodulator and 16 amplifier (AMP) and 14. in 
addition ~~ this example — FM tuner 12 is equivalent to an FM signal demodulation means, the multiplex 
demodulator 15 is equivalent to a data decryption means, and the display for indication 18 is equivalent to 
a data displaying means. 

[001 4J Here, FM tuner 12 contains an FM demodulation part, and the multiplex demodulator 15 carries out 
the L-MSK recovery of the multiple signal included in the FM demodulation signal from an FM tuner, 
obtains a digital signal, and it uses it as digital data, in the example of drawing 1 , FM multiplex receiver 1 is 
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used by move reception, and although it is desirable that an operating characteristic is good and to carry 
out with a delay detection system since circuit structure is small as for a L-MSK recovery, a synchronous 
detection method can also perform, 

[0015|The memory 16 stores the digital data to which it restored, it may constitute so that each fixed 
value, a Kanji dictionary, map information, etc, may be stored in addition to this, and it may constitute so 
that it may share the memory of a navigation system, in using the FM multiplex demodulator 1 for a 
navigation system collectively. 

[0016lThe control section 17 has program memory, such as ROM which stores small CPU and program 
means like a microprocessor, for example, Whole FM multiplex receiver 1 and operation of each component 
part are controlled (in addition, the control line by a control section (CPU) is shown by the dashed line by 
drawing 1 ). And by the control section's 17 counting the number of characters displayed at the next based 
on this invention on the screen (for example, 15.5 characters x 2.5 lines) of the display for indication 18, 
and changing display time according to the data volume, Efficient data display of digital information by 
which multiplex is carried out to an FM multiplex broadcast is performed (refer to drawing. 4; reference). 
[001 7] The display for indication 18 displays the digital data (and figure of a map etc, etc.) stored in the 
memory 16 by control of the treating part 17. 

[00181ft restores to the FM multiplex broadcast wave which superimposed the digital information by which 
multiplex modulation was carried out by drawjojLl with the stereo signal and L-MSK method which were 
received by the receiving antenna 11 to an FM signal by FM tuner 12. An FM demodulation signal has an 
audio signal taken out by FM tuner 12, and is outputted as a sound (sound) from the loudspeaker 14 
through the amplifier 13. An FM demodulation signal is stored in the memory 16 as digital data by which 
the L-MSK recovery was carried out with the multiplex demodulator 15. 

[0O19jThe control section 17 chooses the information on the request of the memory 16, sends out the 
digital data to the display for indication 18, and makes it display on the screen of the display for indication 
18 by what (it pushes} the selection key (not shown) prepared for the case where a user is going to look at 
the information stored in the memory 16 at the key input section is operated for. Drawing 3 is a display 
example of traffic information data, switches with congestion information (b) and f *) -> travel time 
information (♦♦) -> regulation information (**) -> congestion information (**), and is displayed. 
[0020JI i awing 2 shows the example of FM multiplex sending-signaf format and (a) shows the composition 
of a sending- signal format, FM multiplex sending-signaf format 20 comprises the information separator 
signal (RS) 21, the data head parameter 22, the data-headers data (drawing 2 (b)) 23 and two or more data 
units 24-1, .., 24 -n. The data head parameter 22 specifies the data headers which are the contents of the 
data-headers data 23 at 8 bits (1 byte). As a data head, there are the management program data headers 
A and B, page data headers, management program retrieving data headers, continuation data headers, the 
program common macroscopic data headers A and 8, etc, 

[0021jDrawsng 2 : (b) shows the composition of the data-headers data 23, and the data-headers data 23 
consists of 13 bytes (104 bits), The information which shows the contents of the data units 24, such as 
the program number and 2-bit updating FURABU which are expressed with 8 bits, and page number of 6 
bits, is prescribed by the predetermined number of bits. Among these, the 4-bit genre 23-1 shows 
information fields, and when a genre is "F", it is shown that it is traffic information. The coordinates X and 
Y show the map coordinates 23-2 in a mode as shows an area in a figure. The type information 23-3 
shows the classification of the information on the sent-out page data by 4 bits, the case where the genre 
31 is "F" -- 0; -- no appointment and 1; — it has a meaning of traffic congestion and travel time 
information, 2; accident and regulation information, 3; cautions and alarm information, 4; parking area 
information, and 5-F; undefined"**, and it is shown whether the information on the page is equivalent to 
which information, 

[0022]DrawingJjs a flow chart which shows fundamental operation of DESHITARU information -display 
operation of the display for indication 18 by the control section 17. Since the amount of information sent 
out as one screen in the digital information by which multiplex is carried out to an FM multiplex broadcast 
as mentioned above is not fixed for every screen, in the conventional method. Since a screen would be 
automatically switched if fixed time passes regardless of the amount of information, it would finish reading 
for a short time depending on the amount of information displayed, waiting for time will be carried out to 
presenting of the following information, and the problem of vision efficiency had arisen. In this invention, 
the above-mentioned problem is canceled by changing display time according to the data volume displayed 
on the next by the control section 17 as shown in Steps S1-S11 of drawing 4. 
[0023] !n Step S1, it is investigated whether there is any data displayed on the next screen (that is, are 
there one or more screens of indicative datas or not?). When there is data displayed on the next screen, it 
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shifts to Step S2. Since data without the relation to the character to display to the screen (display) data 
obtained by multiplex broadcasting is also contained in Step S2, in order to count only an indicative data, It 
investigates whether it is an indicative data, and in the case of an indicative data, at Step S3, the data 
transmitted from the memory 16 adds 1 to a counter (or register), counts the number of indicative datas, 
and shifts to step S4. in not being an indicative data, it shifts to step S4 as it is. 
[0024] In step S4, it returns to Step S2 until the alphabetic data to display on the next screen is 
completed, and Step S2 and the printable character data number to repeat S3 and to display on the next 
screen are counted. When the printable character data to display on the next screen is completed, it shifts 
to Step S5, At Step SS, counted value is measured with a reference value and let a result (quotient) be a 
computed value. Excessive existence is investigated at Step S6, and when there is a surplus, 1 is added to 
a computed value at Step S7. Here, a reference value is set to 20, when a "reference value" is the data 
volume (number of bytes) which can be read at minimum unit time (base period), for example, the data 
volume which displays ten characters when the minimum unit of a timer is made into 1 second and ten 
characters can be read in 1 second is 20 bytes. 

[0Q25JAt Step S8, the computed value acquired at the above-mentioned step S5 {or S7) is multiplied by 
the timer minimum unit, the result is made into a timer value {namely, display time), and it shifts to step 
S3. In step S9, a screen is cleared, a timer is started, the indicative data for the next screens is expressed 
on a screen as Step S10, and the screen display concerned is continued as a waiting loop state until Step 
S11 compares a timer and a timer value and a timer exceeds a timer value. Here, the above-mentioned 
step S2 in a step - S4 are equivalent to a measurement means, and Steps S5-S8 are equivalent to a 
display time calculating means. It becomes possible to make display time variable by the above according 
to the character quantity which should be displayed, and efficient data display can be realized, 
[0026J 

[Effect of the InventionJAs explained above, in this invention, display time can be changed in an FM 
multiplex receiver according to the data volume displayed on the next. 

Therefore, the efficient data display of digital information by which multiplex is carried out to an FM 
multiplex broadcast is realizable. 



[Translation done.] 
* NOTICES * 

JPO and ISP IT are not responsible for any 
dasages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated, 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing t ilt is a block diagram showing the example of composition of the FM multiplex receiver which 

applies the digital information display type based on this invention. 

[Orawjni jit is a figure showing the example of FM multiplex sending-signal format 

\ f mn J] It is a figure showing the display example of traffic information data, 

)r ig 4]tt is a flow chart which shows fundamental operation of a digital information display action. 
[D inj jit is a figure showing the spectrum of an FM multiplex broadcast 
(Drawing Gilt is a figure showing the basic constitution of an FM multiple signal generator, 
[Drawing 7) it is a figure showing the wave- like example of FSK. 

! ^ rig 8jilt ts a figure showing the example of a MSK waveform. 
[Description of Notations] 
1 FM multiplex receiver 
12 Tuner (FM signal demodulation means) 
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15 Multiplex demodulator (data decryption means) 

17 Control section {a measurement means, display time calculating means) 

18 Display for indication (data displaying means) 

[Translation dona] 
* NOTICES * 

JPO and I SPIT are mt responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely, 

2.*"* shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DRAWINGS 




[Drawing 21 
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[Translation done] 
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